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f-e_t#i-^)^\ 7 0 0ttii5X 1 0-7To r r fcmt tztzL 
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, S i<0 1 l>Jjfafrb<DRHEED^?-^lZl$mft^?~>liWimZtlir 
.Si (10 0) 2xn:j:| ) ffiiiliiM$^tiJ'bf\ i8 (a) ^ 

$tL^>i^^tm2 8 izmfrtitzs i zttfftfr&o s iit 

^Mlc$r/z^^ffcM£ML&^fSB^&*U£\ g-fa&m. J±7:& 
[0 0 6 7] 

J±7j# ? — ;£tC&o7^jL S im$L2 1 H^tfo] LTSEfi $ tifz Y S Z 9 —¥ y h 
x^;^-M2. 5 J/cm2, Jgf&lfc 1 OH z, ^)V^W: 1 0ns 
<7)^fttK r F J^vvly--if-<0/^;^£AMU ^-^I^M^Y, Z 

yh^40 mmgt*i£{£gtl&& Si (10 0) 1 KJ»#tU «*&Jt 

7 0 Or, Jta^O^m^ffiS X 1 0-5T o r r C7)^T\ 1 OfrWML 

TYSZ^7 77i a 2 2 £ 5 nmitflL*: (m 8 (b) ) 0 S i < 0 1 1 
>^[o]^f)(DRHEED/^->i:ii7, h 'J -?Vi(Dm!T^9 ->&tj[ti, YS 
Z^--y7Til2 2^t°^Jrv^;v^ftL/io ?-y-yh®.f& 
^YSZ, l/-f-x^;^--f)f^2 J/cm2|^±3 J/cm2ll±, *? 
-mfe&tf 5 H z JBH± 1 5 H z ^ - ^ -7 h ^Mgggft^ 3 0 mm^± 5 0 

mmllT, ^l£^» ? 6 5 0°cm±7 5 0 °CJ^T> 3f »<£<7>^it5W±75n X 1 0 
-5T o r r J^± 1 X 1 0"4t o r r l&T&Mi Lv^\ Y, Z r y"y X-?tfmtR 

fcrtfU #M*FK«fcoTI±, YS ZH— Ay7rl a 2 2lifibL^v4<?)<7), S 
i *^S2 1 COYS Z$-Ay7ri a 2 2 <7)#MtC(±^^tt^$ *iT^ffcJg| 
&Bj8LZinZ>m&1> t && 0 Zr02m B B B tU@iMMt^o 
Y^tfcl ICL a. Ce, Pr, Nd, Pm, Sm> Eu, Gd, T 
b, Dy, Ho, Er, Tm, Yb, Lu, Mg, Ca, Sr. B a ^Jlt-B 

[0 0 6 8] 

YSZjf-^7r| a 2 2 JtOmLtzfe, *«C^LTE1$^C e O 
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h^Mt^ x^^^-f|2. 5 J/cm2, J§)« 1 0Hz, ^)V7, 
ft 1 0 n s <0^tK r F3-*i/-? U--tf-WUX3t%XM U f—fv h& 

0mm«i*L/d2:ffiK&4 S i S«2 1 KB&#tU afeSiRJS 7 0 0t, 
itltf^it^EES X 1 0"5To r r<D&flrX\ 1 0 5hB.?.tt LT C e 0 2 

|-A'7 7 7|b 2 3 £ 1 0 nmiSL^o S i <0 1 1 >^^^WRHEE 
D/^-^KtiX** y hVt<D®$T/*?->j)mti, C e 02^—'** "7 rlf b 2 
3^ik^^ryt;«L/: 0 ^y^M^C e 0 2 , U 

— *?-x.*)l,3f-®jgtf2 J /c m 2 £U:3 J / c m 2 J^±, f-JS«tSc**5 
HzW±l 5Hz MT> * - h S»!Sg» ? 3 0 mraW± 5 0 mm^T, * 

teaS/6 ? 6 5 o°ci^±7 5 omr, mm^^mmft&tn x 1 o-st o r r 

±1X1 0-4T o r r WT^U Lv^ 5 \ C e 02^ Ltik^^y ^^M"C 
§&<7>-C&*U£\ MfrliCii[:R-5()Of(±!S:v» 0 £<b&C N C e 02^^ H H H 
<h L-CH^Sr^-r^O-C^tLtf, P r. Z r fcS&birf I^O**^ 

[0 0 6 9] 

Ce0 2 i-^777ib 2 3*J£«Lfc&, *«K*t|fijLTE1I3*LfcYB 
a 2 C u 3 O x *-r>y hili:, ^^^^-*JS2. 5 J/c m 2 , m^5Hz 
, /^l/^S 10ns OMtK r Fx^y"7l/-f-0/^Xf tAWL, 

filCY, Ba, Cu, OW^X7^-AS;^H4o i^^X 
7 7^-Aa-y7 hfrbAOmmmtltzfiLWtZ&ZS i*«2 1 KfiBJtU 
i«ai6 0 0°C. Mm*<VMmftJ± l X l 0-2To r rdftf, **K2# 
BSJtLTYB a2C u30 x ^ZL/-f ^ 7rl24^2 nmitL^o S i < 0 1 1 
>»f)<7)RHEED/^->i:ii^ h 'J - ^t<7)i$r^7 - YB 

^-^7 F«^YBa 2 Cu30 x , «f-i*^^-*JS**2 J/c m 2 J^± 
3J/cm2j^T > l/-f -itlS:^2 H z M± 1 0 H z IT, 
IWEJta*3 0mma±5 OmmWT, *«^Jg^5 5 0 TCJSJLt 6 5 0°CUT\ It 
»4"OH3R5'EE* , l X 1 0-3To r rfl±l X 1 O^To r rWlJlV^ ? 
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, Y, Ba, Cu^Xv^l ; 2 I 3 ^>5cJfCl6«tcaiai-C§, YBa 2 Cu 3 

ft<^ 0 YB a 2 C u 3 O x <^ft*>l9H, M 2 R u 0 4 (M=Ca> Sr, Ba 

) , RE 2 Ni0 4 (RE-La, Ce, Pr, Nd, Pra> Sm, Eu« Gd, 
Tb, Dy, Ho, Er, Tm, Yb, Lu, Y) tNiO^W, REBa 
2 C U30 x (R E = L a , Ce, Pr, Nd. Pm, Sm, E u, G d, Tb, 
Dy> Ho, E r, Tm, Yb, Lu) , (Bi, RE) 4Ti 3 0i 2 (RE = L 
a, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, T 

m, Yb, Lu, y) zmy<*xi>mm<D%jmj!> s nt>ti&o 

[0 0 7 0] 

YB a 2 C u 3 0 x i2A7 7 7i2 4 ZMfcLtztik, 3fe«H*Mnj LT@£g $ ti 
f:SrTi0 3 ^-y7HIi:, x^/l^-S&fl^ . 5 J/c m 2 , ^$&5H 
z, 0 n s«tKr Fx^y-7l/-f-^;^^AIfU 9 

-Y-j hilC S r , Ti, 00^5X7^- A ^M^-So iO^Xv 
T^-Afc*--^? M>£>4 Omm&*l£tfcfii;:*£ S i«2 1 ICHS#L, g 

o o°c, mm^^mm^mi x 1 o-2t o r r «t?, s i ^2 1 

K3 O^BSJtLTS r T i 0 3 ^7 7 7i2 5£ 1 0 0 nmJ£«Lrt: (El 8 
(c) ) o S i < 0 1 1 >^(Sj^f>ORHEEDA^->(;(i^,f 7 h^OHJifr 
SrTi 03fH^7 7rl2 5^xlf^yf«Lt 
#£#{±, ^-^y hM* f S rT i O3, l^— »f-i^n/^F-apjR**2 
J/cm2j^±3 J/cm2^T, l^— <f-ffl«»*« 2 H z I± 1 0 H z IT, * 
-Y y MkKPtfffi»ttf*3 0mml±5 OmmttT, &W&8tO>* 5 5 0 VlZk± 6 5 
0°CIT, JSflttfOilJI^EE**! X 1 0-3T o r r I_b 1 xlO^Tor r IT 
^Si Lv^, S r , T i 7*5X7^1 : 1 <7)5eJfeakK Kill SIT? § , SrTi 
0 3 £: L b> + y t ^iftt i ^ w t tilf , ^MfefMiCtUcR* iotli 
&V> 0 SrTi 030ft t» 19 MT i 0 3 (M=C a, B a) , (RE, 

M) AIO3 (R E = L a , Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb 
, Dy, Ho, Er, Tm, Yb, Lu, Y, M = M g , Ca, Sr, Ba) , 
R E G a 0 3 (R E = L a , Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb 
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, Dy, Ho, Er, Tm, Yb, Lu, Y) , i> mm^^mh ft 

Z> o 

[0 0 7 1 ] 

K 1>2 NbO^-f7FiSU, 5 J / c m 2 N Jg] 

7«1 H z , 1 0 n s <D0kVrT~K r Fi^v7k-f-^>X7tU 

EE 1 X 1 0~ 2 T o r r <D^X\ 9-Yv Yfrh 4 0 mmgt*i7^{3:e^&£ S i 
«2 1 ^55}-p H lHS|tL. K, Nb, Ofrht£h®Mm2 6 £ 5 nmJftfltLfc ( 
HI 8 (d) ) o S i < 0 1 1 >^|b]^ ^OR H E E D^ 1 ^ - >Cli^ *° y h^o 

V-4f-i^^^-^Jt^2 J/cm2^±3 J/cm2^JlT> l'-' r-JSafeSto* 

i h z * - y y v gfiimmmtf 3 0 mmai 5 0 mmmr, aMSiajsa* 7 

5 0°cm_h8 5 0°CJ^T. mm »*$3-ffi & l x l 0"3To r r JSlJbl X 1 0 
-iTo r rWSJLv^; K. Nb^yXYWi^CiJIti, 

0 SfcK, ^-y-yftLt, K L2 Nb O x <Dftt>t) KK 2 0 I Nb 2 05 = 5 0 
: 5 0^K 2 O : Nb 2 0 5 = 6 5 13 5 i 1*<omM<r> 9 -Y y Y 

[0 0 7 2] 

>X^, K L2 NbO x ^-y';hiIi:, i^l/^-^jg 2 . 5 J/c m 2 , 
r£l£2 0 H z , 10ns O^frtK r F J- * -*r-<D^)V T.it* 

A#U K, Nb, 0<7>y7X77>-A^, MfiS8 0 0t, $t3t53-I±lx 

1 0-2T o r r ^-^ -y h^£> 4 0 mm!^*l£{igH&& S i 3£«2 
1 i:6 O^BSJJU K L2 NbO x l2 9 * 5 0 0 nmJffXLTt: (H 8 (e) ) 

o ;:tK h2 Nbo x i2 9^[z{mmt : m.m^^Lxan, 

cOtl^LT, KNbO 3 ^ B B H i2 7^4 0 0 nmtfiU ^<7)±«tl 3 0 
10 0 nm^L/Co S i < 0 1 1 >Jf\n]fr ^WRHEED^^-^HliX^-y 
b tK<7) HUlf * - > ^tL> K N b 0 3 #^ B H H e 2 7 75 ? -x. fcf ? * v * fl'J&ft L 
o #£#f±, U-Hf-^^^^-?SJg^2 J /c m2j£JL_t 3 J /c rrfiVXT 
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, *F-fflmktf 1 0 H z fcLt, YmWLmm>U*3 0 mmW 5 0m 

rnJ^T, **^Jtrt ? 7 5 0°CJ^±8 5 0°CVXT, mM* (Dmmftf±rf I X 1 0"3 
T o r rJ^_tl X 1 0-lT o r r J^T^It Lv>^\ K N N b co~7°^ X-7^ ? +^ 

K L2 N b OxOft^^) i:K 2 0 : Nb 2 0 5 =5 0 : 5 0^£>K 2 O '. Nb 2 0 5 =6 
[0 0 7 3] 

>x^, mm&m 8 5 o °c. mmftj± 1 x 1 o -2t o r r <^f«\ is^6o 

^KMSLfCo *«fim^£tgL7^t@3 0t33|§§L ([H8 (f) 

fbtL^,^ t^^^H^oTto *«JS^8 0 0°CJ^±9 0 0 

°CJ^T\ MmftJ±rtn X 1 0-3T o r r J£l± 1X10 "1 Tor r l^iT^Mt Lv> 

tikmzx&mmzx^x ffc*a * & mvx i> , w s £ i± « 

[0 0 7 4] 

t#^tL/z?¥B^{i. X^^^^^-fr^ KNb0 3 , S r T i 0 3 , YB 
a 2 Cu 3 O x , Ce0 2 > YSZ, Si **fi*?*i®l5^ tt^u. IE^ H B H . 
B H H , aL^H, ^ B H H -e^m^^Lfc^^ MtcSH^(fi]tCKN b 0 3 (0 0 1 
) /SrTi0 3 (100) /YBa 2 C u 3 O x (001) /Ce0 2 (1 0 0) 
/YSZ (100) /S i (100), IrtTKNb 0 3 (1 10) /SrTi 
0 3 < 0 1 0 >//YB a 2 C u 3 O x < 1 0 0 >//Z e 0 2 < 0 1 1 >//X S 
Z< 0 1 1 >//S i < 0 1 1 ><n-ftiim&Z^LX^tz 0 
[0 0 7 5] 
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[0 0 7 6] 

mmmm.m^omi^>mmjfmt^<mm^Lr^ KNbo 3 fig B H H i2 7 

±t:iDTlIl 8, 19£McL£ 0 
[0 0 7 7] 

tf^ft^M^^frf-^o^T, IDTltl 8, 1 9<7)P|t-©if?$K 
(DM&mmv openfr^^fc^&te 5 0 0 0 m/ s "C&o fc c I DTtll 8, 
1 9 <7) RB £ ^JK»R-C«o fc^O^WWte&O iI3£I$ ffl V s hort ^ ^> ^ 

5 0 0 0m/sl±|S|i:t*5^ k2t±8%fc/h$<*«9, KNb03lI?:fS 

[0 0 7 8] 

KNb 0 3 cOft^^ ^@v§^Ki_ x N a x Nbi_ y T a y 03 (O^x^K 
0^y^ 1) *fflV^*i^<>rafi|OS»*3&«»f>tLfc 0 
[0 0 7 9] 

[0 0 8 0] 

*nM<7)fm^&z>-*7m* 1 ) v^&m&nms o o«\ 1 mrie 

*«3 l±CMl*!SE|p]^ftL7l:MgO^^^^^— /^y 7 rJi 3 2 fc> Huffiifl— 
^'7 7 713 2±»Cj£fltLfcS r T i 03*^^4^7 7 713 3 fc> WufE 
*ZAy77i3 2±i:xe^^yt^JfiftLfcK, Nb, 0^?>iSl3ii3 
4 <h , mttXfflm 3 4±i:xli^->t ;^SL/; K N b 0 3 ^.*t H H H ^ 3 5 t 

[0 0 8 1 ] 

Mt3 lfi, S iit^SO iaMR«rfflv*&»#Kti\ ^Wg^ffcflrea 
^*3£*R£ffiv*-Cfc <fc < . ab^v^i, xSf <o J; 9 t:^fr^7 ^ ;v 7 7 x w 
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[0 0 8 2] 

|-^'->77i3 2 a&JRIJHfcl&fc Itli, NaC lfflKSSfcti?^ 

aO, SrO, B a (X £fcl±, CI *Hb fc^trHfcHfcO ? *>04>fc < £ 4> 1 tt, 
tfcfi, YSZ, C e 02> Z r C>2* Sfcti, - tL £^tr @*t#<7) 7 *><£>^& 
<£4>l?t. *ffl^S^fiL</>o H-A7 7Ti3 2li, ®l*H£fR] 

•en, i-^7ri3 2Ht, Mgom B B H (ioo) eei^-eB^geffi]^ 

t±S r T i 03^77 H B H (10 0) El^N£tf**v*;i/jfc|fcL-Ci5*K ^OJ? 
0 0 nm-Cab&o 
[0 0 8 3] 

i-A'';7 7itLT, YSZ*4v»{iYSZ/Ce02©J:H7 
^*5>r h*itO&«Ifefb&*fflv*&J»£\ *r^7r|iLT, YBa 2 C 
u30 x =&i*<O«^n-r^*>f b#3t<7)^«^«^iE73B H B i7c(iM73 H H H (0 0 
1 ) geiplT'J-t: ^->t«U ^C^±t:fEA->7 7int, Sr 
T i 0 3 ^3:7J B B B (10 0) ElRl-Cie^^y^;WffiftL^:«3i^<> iv» 0 
[0 0 8 4] 

%Qfflm3 4tl)§^ SrTi 03^ <b K N b 03^fltit^^T-r £ tzsbtDWM 

ffim&±v s m.j&iimfc2ft%^fr\ SrTi 0311^77713 3 

_ttcxfc?**:> *;i/J&«LTi/>*itf <fc < „ ^f^i5nmt^o K N b O3 
#-IS B H H ® 3 5t?***«, --TliKNb 0 3 ^ B H B ^^473 B H B (0 0 1) Eft 
i 7cfi£|-7j B B B (110) E|fiI"Cie^*ytJH£fiLtv^ 0 
[0 0 8 5] 

#CK, ±iEL/i-^^K* U ->A^ B B B ^m<7)^it77^^ov^T^^o 
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[0 0 8 6] 
[0 0 8 7] 

fl&jm-&^L^7k H H H «3 1 *mm*)\'y-bzmmLtz*>t, m^wre i x 

1 0-6To r r (DK^mWft^&faKfry-ZtmAL, TJV=fy ; 1 0 

0: 1T1X1 0-4T o r r <D!±jj izft 2> X 7 i:I^^*fAtS (HI 1 0 ( 
a) ) o J±Jj<D$kmi, Z.tU l zmz> ^fli^t»o 

[0 0 8 8] 

12. 5 J/c m 2 , 0Hz, 10ns O^ftTK r F-x^rv 

h b h*^3 1 HJSttU Sfiflj{5 0°C, ita^Offi^j 1 X 1 0-4T o r 
T\ 1 O^LTMgOi-^7 7713 2 £ 1 0 nmJf*L£ (mi 

0 (b) ) o z\<7)t£, mfc(D&B3j\p\t4 5m*%i-Jjfafrb, Tfr*>4* 
y M - A £tMI&1£ 3 1 bzMM-f &o V-XghLtliKauf fma 

n n-r ^-^v-^^fflv^ j *y\i-A<7)i]mmj±z 2 o o e vgjs, m&t^ 1 

yj*y\£-A<DffimiZ£ l)mmgtl±5 0-7 0JKH±#-t& o RHEED^ 
* - > tc ti * # y h ^Olliff ? - > ri^ti, M g O fjl— ^ 77r|32 t5 ? x. tf 

gO, U-f-x^;V^-»2 J/cm2j^±3 J/cm2^± x 
W5Hz^±l 5Hz&T\ h£ftm&tt4<3 0mm&±5 0mm 

J^T\ Jtffff <7)]±tjW 1X10 -5T o r r m± 1 X 1 0" 4 T o r r J^WM* L 
v^ s \ MgO t LrmtH&\a}f&M'C&2><DX~$>til£, &$ki$l±Z\til,zm.2>i><D'? 

[0 0 8 9] 
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Mg0i-^;7 7i3 2 fcJifltLfcffe, alfcKfchfilLTiettStifcS r T i 
03^-^7 ftlt:, -i-^wi/^-^Jt 2 . 5 J/cm2, M5Hz, 
ft 1 0 n s OifrtK r F^^r U-Hf-<*v*;u*3fc£ Alt L> 9-Y-y Ml 
ICSr, TU O <D 7° y 7° )V-<u Z\<7)y°y X-?y')V- A £ 

hfrbA 0 mmmtifz&m^frZfcMi&tfcS 1 \zm$tL, 6 0 

0 °C, Mm*<Dmmfrf± 1 X l 0 -2T o r r *>&f*T?, £££ 3 0 M^LT S 
r T i 03lr/s'7 7 7l3 3 £ 1 0 0 nmi£ftL7t (0 10 (c) ) 0 RHE 
ED/^->t:ii^*°7 hlKomtft^? -y-hmti, SrTi 03iZ^"7 7 7 
S3 3^ ? xk> ^rv-v^^ftL/Zo ?-^y h«^S rT i 

0 3> i^— if-i^;i/^-^Jg^ 2 J/cm2^±3 J/cm2j^T, l^-^-S 
2 H z m_L 1 0 H z WT\ ? -r y h 3 0 mmJ^l 5 0 mm 

J^T\ mUU&&5 5 0°CJ^±6 5 0°C^T, Jt^^^E^^l xlO^Tor 
r &± 1 X 1 0 "IT o r r WT^II L<^/6\ Sr, Ti t'^Xy^ 1 ; 1 <7)fc 

itvmmzmm-^^, s rT i 03^ l t x t> + y t -m. <o ^ d 

> &<7)-Cfi&^ 0 S r T i Os(Oitt> *9 fc, MT i O3 

(M=Ca« Ba) , (RE, M) A10 3 (RE = L a, Ce, Pr, Nd, 
Pm, Sra, Eu. Gd, Tb. Dy, Ho. Er, Tm, Yb, Lu, Y, M 
= Mg, C a, Sr, Ba) . REG a O3 (RE = L a, Ce, Pr, Nd, 
Pm, Sm, Eu. Gd, Tb, Dy, Ho. Er, Tin, Yb. Liu Y) , 

[0 0 9 0] 

Ki^NbOx^-^^biSt:, x^;^-fS2. 5 J/cm2, M 
1Hz, 10ns (D^kft-CK r Fx. 3- l/--if-<7)^;i^7££ A 

#frU §&£.LtzK, Nb, 0O7°7X77>-A^ ^«fiJt8 0 0°C, 
fflX10-2Tor roo^-e, Yfrh4 0 mm^*i7H£m^&£7K B E l 

&Wi3 1 555-F B lBS*j-L> K, Nb, 0^<b & ^>^S 3 4 £ 5 n mitf* Ltz ( 
HI 0 (d) ) o RHEED/^->i:iiX*°-; M£<7)[q]#t^ - >t^5I*u ft) 
113 4^x^°* ^yt^ML^o ^-^ti. V— «f- x\;f>;i/^-^jg 

^2 J/cm2j^±3 J/cm2j^T, I- - -*f- 1 H z J^T\ 
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^«raSg^ ? 3 0mmJ^JLt5 OmmJ^T, 7 5 01CJ^±8 5 OtJilT 

. itW^^^^EE^l X 1 0-3T o r r &± 1 X 1 0"lT o r r WT^IJ L 

LT. K ]i2 Nb O^itte*) CK 2 0 I N b20 5 = 5 0:5 0^£>K 2 O : Nb2 
0 5 =6 5 : 3 5 i-C<0®.l8L<D9-yv h^m^X i>mm<7)^)^m htl^o 
[0 0 9 1 ] 

Ki, 2 NbO x ^y7HfflC, ^^)^^-mm2 . 5 J/cra2, 
$cl$:2 0Hz, 1 0 n s r Fx^ y -7l/-f-(7)/^^t^ 

AMU K, Nb, 0O7 7Xv7>-A^, Ma£Jt8 0 0t\ m*55-ffiix 
1 0-2To r r<7)^T\ YfrhA 0 mm^t^7tififi^^^>7KB H H *«3 

1 K 6 OfrWJBftU K li2 NbO x i3 6^ 5 0 0 nmtiL/: (HI 1 0 (e) 

) o iiTKi. 2 Nbo x i3 e^iztemmtmm^ftLx&t)^ 

S^ttLT, KNbO 3 ^ B B J3 5^4 0 0 nmiftL, ^<7>_t^tf1tfg3 7 
^1 0 0 nmIgL/: 0 RHEEDa7->C(±7 h 'J-7tt«/^->^ 

KNb 0 3 #|g H B H e3 5^xh 0 ^y^«L/: 0 1^ 
-4f-a.^;U^-^^2 J/cm2j^±3 J / c m2j^T\ »f-j^«7) ? l 
0 H z * - Y v h *«gggj£^ 3 0 mmJi± 5 0 mmJiJlT, mffi&mtf 7 

5 0rm±8 5 omj, Mm*<DMmfrl±tfl X l 0-3To r rl±l X 1 0 
-lTorrTO ? iJlV^\ K, N b 0 7°7 Xv^+^^^^JitT^ , 

(i^ntclM^ ^•Cli4v», $<bK, t-fv h £ Lt, Ki.2NbO x <7)ftt>*) 
tCK 2 0 : Nb20 5 = 5 0 : 5 0^K 2 O : Nb20 5 = 6 5:3 5 ttwMW 

[0 0 9 2 ] 

2fc£, 3g«iajg8 5 0°C, WtmftJ±l X 1 0-2To r r <D&ftX% 3&|££ 6 0 
^IWmftkaLfco -<7)^ #> &fc&ffiiztt&Ltiffia3 7 l±M§£L (01 0 (f 
) ) , RHEED^7->liJ: ^liol V) tmMZHtZo Z<oW&M&U*1&X 
%tz K N b O 3fg a B B IlW X [Uf/f / ^ - > <0 t> & , K N b O 3-e (± j& v > 

miEw 2003-3093808 
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^-v: 29/ 



?#^ft&^<h^^T^£ 0 &ib\ £&f*ti, »u&J^8 0 0t:J^±9 0 0 
£ CJ^T> ^^ffi^l x 1 0-3T o r rtt± 1X1 O^To r r JilT^Mi Lv* 

K J: £ MM IZX-oX mm £ h Umm\-X i> , i k¥ M t tz it Mmm K0. 

mzj-v^-yyttz am m-t z>ztizx-?xi> mmow^m btiz> 0 

[0 0 9 3] 

ftbtifzMmiZ, XUm^^zt^^h KNb0 3 , SrTi0 3 ^-?-tl 

^^mm^Lfzm^-, m®^sa^fS]^KNbo 3 (oo n 

/SrTi0 3 (1 0 0) /MgO (10 0) , IrttKNb0 3 < 1 1 0 >// 
S r T i 0 3 < 0 1 0 >//MgO< 0 1 0 ><Dlj^m%^ LX^tz a 
[0 0 9 4] 

mm^m^m^m 3 onwio 

h 1 1 (i^^^isit zmrnwrnkm^n 3 (Dnmmzm-tmmmx&z 

o 

[0 0 9 5] 

mmvmwimT-vym 1 ^mmrnm ^<^icu, k n b o 3 ^ H B H « 3 5 

±CIDT1I18> 19£ffML^ c 
[0 0 9 6] 

nhtitzmM^^m^K-D^^x^ idtih 8, 1 9<Dmx(Dmmwi&fo 

<DmmmV open frb M&fz^Mte 3 0 0 0 m/ sX&^fz 0 I DTtll 8, 

1 9 (vmzitmnmxm^ tzm^^mm^m^m^mm v sh0 rt t<om^^ 
ft/zk^tei 5 %-?$><=> fz 0 b o 3 mm&mmftm*ftfrti:fr'otzW;£, 

3 0 0 0m/s tem k2(±5%£/h£ < KN b 0 3 ^M^#|g 

JMfc1" iifciaoT, k 2«#i- -fit® hfrbtz^tzo 
[0 0 9 7] 

KNb0 3 O{t^i9^@v§#Ki_ x Na x Nbi_ y Ta y 0 3 (O^x^K 

o^y^ i ) *m^tzm&i>mffi.<D%h%ci>mt>irLfzo 

[0 0 9 8] 
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012 ^TFLtzmmkl 4 )l>9te, mU4 0 0 Z%-fZ> 0 0 Ofi, 

^J^(i\ HI 3 IZTfiLfz, S r T i 0 3 (1 0 0) ^ftHk&ffi. 1 l_tfc, K, Nb 
, 0^«b*4*U»!Jil 2, KNb0 3 #IS H B B ®l 3SrJW^:flt« LT^ritLfc3£« 
, itl±0 8t:^U, Si (10 0) #|g H H H «2 1±H, YSZi-^*7 7 
r@a2 2. Ce02l-^'7 7 7fb2 3, Y B a 2C u 3 O x f£z:^- y -7 T jg 2 
4 , S r T i 0 3 HH^;, 7 r| 2 5, K, Nb, O * 4 2 6 , Stf 
KN b 0 3 ^mM 2 7 LtM Lfc*«, t fc*±g| 1 0 ICjp Lfc, 

*4£3 l±tc, Mg0|-A'777i3 2. S r T i „ -7 7 f 3 3, 

K, Nb, 03&»<bfc* *JJ$Jf3 4, MKNb 0 3 ffim#^3 5 *JH^:«JB LT 

[0 0 9 9] 

X4&4 0 0O±Ii:(i, I DT114 l&tfl DTIS4 2 J&*3£j£$*LTV>* 
o IDTIS4 1, 4 2li, ^Jx.(f, AU £fc(±A 1 «fc I 

DTII4K 4 2tOHAIi, IDTIS4 1, 4 2 0t? 7f O 1 0 0^0 1 1 
J£KH!5eS*L&o Sfc, IDT1I4 1, 4 2 «rlfc *&tr <fc 9 il4 0 0<7) 
±Ii:ii, MHBU 3, 4 4*W^^lt^l.o »8t&*t4 3, 4 4l±, *«4 0 
OO^M^fsjfi-^^iSWtt^^Mi-^ i><D-e$>& 0 mfo4 0 0_tHffM£*L 
^:IDTS«4 l^temfflmnWMl 5tmmZfLX&t) , IDTSS42C(i 

fflijU IDTSI4 2(±, ^WKV^H2<7>m^Kfflij-f &o 
[0 10 0] 

mm^it. 1 DTtt4 1 itzmnzti. o oco±s^^®^t»75) s i§^ 

1"&o f£icM$¥lMfi> ^4 0 0 0m/sfISOiiJg-C^4 0 0±H^f^S1" 

wztiztf. idt mm 4 2 $W5it l tz^w®m.WL<v ? , idt 420 



tB bI^ 2 0 0 3 
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[0101] 
[0 10 2J 

oin ^^L^jii«i§$g^(± > mwL5 o o **i-*o it*^5 o ot±, mz. 

UN H3 K^Lfc, S r T i 0 3 (1 0 0) flS B H H S«l 1 ±tc, K, Nb, O 
^?>^^W12, KNb0 3 4IS H B B ll S^HMiUiiL/zit, i 
£(iEI8 H^LTt, Si ( 1 0 0) #-|g B s H S«2 YSZ|-A7 7 7| 

a 2 2, Ce02*-^'v7 7fb2 3, Y B a 2C u 30 X HZ1/^ y 7 r * 2 4 , 
S r T i 0 3 iH^7 7 7^2 5, K, Nb, 0^f>^^Dii2 6, IkX/K N 
b O 3 ^ B 0 B ^ 2 7 &JK#:fl&g LTffM L^a&R, i fzltm 1 0 Ktf Lfc, 
3 l_ttC, MgOl-A'77713 2, S r T i 03^7 7 713 3. K, 
Nb, Ofrhtc&mMmZ 4, ^KNb 0 3 j±m#:Jg3 5 £)III^*J1 LTrM 

[0 10 3] 

^l£5 0 OOJipgtCfi, I DT1I5 1 «M £ *iT£i *K £ <b IDTl 
® 5 1 Sr^&fr J; 9 K> IDTtl5 2, 5 3 rt ? ffM£ tLTv^ 0 IDTII 
5 1~5 3li, WiffAK i^rli, A »)M$*i, IDTti5 1 

frh 5 3 <D^ti^rfi<Dm^it, I DT1I5 1 5 3^k"yfW 1 0 0 
HISKlS^^&o ttz* I DT1I5 1 «rfl|JS"t&— ^TO«««tmS5 1 a 

tc(±, ^^r^i^ 5 4 *it& !9 . m^^wnvtwm 5 1 b 

«?liTV^ 0 IDT 5 2. 5 3li, I DT 5 NlioT^^li^ 



fcbSE^ 2003-3093808 
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# 

[0 10 4] 

?&iHt-5r(i> iDTlis i <d— ^(Dmm^mm 5 1 atcensn^n, itsoo 

<7)±ffltC I DTll 5 2fflfcfK#-r£M3W£afc % MIDTtl5 3«fcH*» 
t^SffiWK^Mt^o f£fl®$iHM(2. 0 0 0 m/ s ^UgOiiJ^T^ 

5 2MI DTSi5 3-eR*t$*L, I DTli5 2 t I DTII5 3 £<DfB\K 

itfc&m^ZL-t&o z<7>&fe<DmwL&f8Lfr<omm&&m t i d t 5 2 , 5 3 -c 

^^ic^^^ffi^li^^— gISfi, I DTtI 5 1 O^OHMKS/g 5 1 b ^ 
£>Mm£tU I DT1I5 2 t I DT1I5 3 t<7)&mmWL%LKfotxm$L& 

atzii, $>z>mmvttmzm-rzMWL&.) otitfws 5 a «t-5 5 

[0 10 5] 

HI 4 M^^IIIIOiWfttSIi 1 o^m§§«#?) £VCSO ( 
Voltage Controlled S AW O s c i 1 latorl IE 
WSAWM^) HJC&fflLfc— W«r^-rEI-C*>), (a) f±, fflUffiitmillT^ 
0, (b) *±, ±ffiitmiH -C&£ 0 VCSOli, til (r^-^A, i^(± 

-<7)*^±d IC (Integrated Circuit) 62 &c^«f& 
3 j6 ? H^£*lTV>&o I C 6 2 li, W-WO^ffl7iz<n®i&frbXJjZtL&W. 

[0 10 6] 

J^ifc&fHSH 6 3 (i, il6 4C, IDTlI6 5a~6 5c«^titJ3 
0, mi 3 tc^L^:ja«[»:l&S»tta«ra«-C*-5o fcfc, 

4i±, #!Ufi\ 0 3»:^U, S r T i 0 3 (1 0 0) J|M£J|&& 1 1 _LtC. K 
, Nb, 0^f>^^»]§12, KN b 0 3 M B |i 1 3 ^Mll LtffML 



fc&fEJff 2 0 0 3 
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fzmsL. itzltms KTjkLtz. Si (10 0) i&m&mfiL2 l_tK:, YSZI- 
^•777la2 2, Ce02l-^y77lb2 3, Y B a 2 C u 30 x tm v 7 
r!24, SrTi03i=^-;7ri2 5, K, Nb, Ofrb & 2>%)Mm 2 6 
> S^KN b 0 3 ^.|S H B H ii 2 7 LTffM Lfc3&K> t tzl±m 1 0 Ktf 

Lfz, mm3 1±H, Mg0i-^'7 7 7i3 2, S r T i 03^*777! 
3 3, K, Nb, OfrbftZtimm 3 4, St>*K N b 0 3 Et#l 3 5 ^JUI^fl 

[0 10 7] 

i^6 1±Pt IC62i, 3 fcm&WKSMS-r 

KM 6 6 tfs* ^->^>^^tv^ 0 I C 6 2 jStOTEH 6 6 i)K M tl If, 
^7^tH6 7t:J:o T^M $ *U jg&ifcS&JgSS 63S CfEilft 6 6 Mm 
(DU^^me 8CJ:otI^W;b:J: t) , I C 6 2 <b, J^ifcifcf&ilfl 6 3 

[0 10 8] 

EI 1 4 IC^tfcVC SOli, #!li_fi\ HI 1 5 tc^-TP L L[Ui&<7)VCO (V o 
ltage Controlled Oscillator).?: LTffiv><b*L& 
o P L Lif&Co^tffifCp^f^o m 1 5 fi, P L L lUKoS^fil 

S^t7n7^1f^ 0 Hi 5 IC^L^J: 9 IC. PLLittli, &fflJt3£f£ 
7 1, ©«7>f 7 2, JtftitiS 7 3. MVC0 7 4 fc^lbfllJfi^it&o 
[0 10 9] 

&*Ufct£&7 K±> A#»7 0^A#£*l£^-(7){£*B (Sfctt, 

*7^^7 2 li, ffifflJfc«S7 1 ^ffi£l£ft£llMSffi^<^iS<^g:JiV& 
j£#tf)*£i§ia$-g\ ^1^7 3 fi, fii7 >f 7 2 ^m2j£*L&M-5§-£ii 
«1-*o VC0 7 4li, A^^^Amffiffitcjc.t-cabSiEH-CjtaWtcftSffl^ 
8b6^1fct-&#§«IIIi&^£>£ 0 i»)PLLW, A7j2r?-7 0^<bA7J£*t& 

file i^«) t<Dm-bm / j?-rz> x 0 vco74^<btb^^ 
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016li, *f&§3<7>— ^M^U^ «fc *STEIK<0«^W1ll^*^i-'rn y ?m 
T-*>*o 01 6t:^Lf:lW{±, Mx.lt Ell 7 H^"tSRif*©« 1 

0 0 0^rt£|Ucf£tt^*i&@]&-e&£o ii 7(i. $HiO-IIfii:i-5i 
T»-o^ LtMlM^«©-W*^Hi"C*-5, O 1 7 tC^L 

Tt^wea ioooii, rvftioh 102. mm 103, $eji 

[0110] 

01 6 izTHLtzm^mm*. m^mm^i 0 0 ort^i^it^n^m^-iaj^o^ 
^^8 3, mmmtsmmms 4, stMss 5. 7>ft86a, 86b, ta 

SHMfffiS 8 7, $f7^;^88, ^t89, ^-fS-^^aiH^ 9 0 , 
$8S9 1, HM:v>-tr-^-*f 9 2, flHJUPIsII&9 3. Sm/^@K9 4 
*^-e«jS$n* 0 a^Ufflfb^tLTv^o &flMre&3L|a|f& 8 1 ti, 

[0 111] 

m 1 7 *o$£^3£i 0 3 tc+i^-r^ ^(Dxhhmmkisy^j+fs 2 
^<bttj^j^tL^>>fi-^?:ffiv>T^#jf^sias&8 1 *v 
>^*i-&o ^15^-9-8 2 Kmszti2>m-^<Dmi&mz. mx.it, 3 8 0 

MHzfiSo 4 )V9 8 3 ti, ^mm^^H (IF) <7>i&^£&£M?£ifc<£> 

z<DRFm^<nm$i$tite. mx.it, 1. 9GHzfijg-e&& 0 itms^itipifis 

4t±, gfS 7 4 *9 8 2^f>ai^j$tL*RFM-^om^«:*i|i|iBL, ^fMS8 
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[0 1 12] 

6a, 8 6b^f.ttWIit^o 5H$^M8 5(±, 7>ft86 

a, 8 6 btfiL^f^f«:MLt, 8 7 ^ItilJ-f £ Q 

. 5^<bm#£*l&^^f^<Dj§&tfcti, fllxJf, 2. lGHzg 

(i f) «&£*i£ 0 

[0 1 13] 



$i7^vn8li, ^ia^<0|gife|5iKm: "J^^tL^^IBIJSftS: (IF) 

mfi^s[nu&8 l^m^fr&m^fc^v^-r&o ^^-9-8 

mi-^/hMX t 0 -^^-e||i|$tL, [Ell 7 1 0 2(:ffi^t4^n 

'S) o 

[0 114] 

ffl«»->^-fe-9->fif 9 2t±, li^t8 2^ntf JK^SC 
3 8 OMHzfl]^) 8 9 MHs&l" & (#iUfi\ H«3 8 0 

MHzgS) Rtf&m***)-* 9^&1fr?Z>m-% m$L$Ll 9 OMHz 

*IJt) *£.$L-f2>m%?sX"%>2>o HafcSfe*>>-fe'»M'<f 9 2 l±, #!Jx.i£\ 7 6 

0MH z<D§£mm$L%LX*mi§i-2>P LLM&Zffiz., £ O P L L ffi^J $ 
ft&^*5WSLTfflilfcftj&*3 8 0MH zW*4)SU HC, ^LtS 
2&Btf*l 9 0MHzW*4)St4, ftUtanilIK 9 3 f±, 3iiSjf -^MSHISS 8 1 
, ^m^mm^9 0. Miv>-bt^f9 2, RZfAt}/m7sim$&9 4 * 
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§P 1 0 5 Cffi^-t^o 
[0 115] 

i^±<75«J^comT-[ilS&tci3V^T, -7^;w^ 8 3 S^li 7 )V9 8 8 t L 
TBI 1 2 tc^L7t:^^m-7 ;u^^ffli/^tL^o 7 -r ^ * 'J > ^1~.5> m&3k (M 

•7 4 8 %xmmzi&<7E.znx^z>o ztz, mmki' y "t+r j $ 2[*uif£&t 

hti&PL L [US&ii. m 1 5 l,Z7f;LtzP L L01&COVCO 6 4 <b It, il 3C 
7fiLtzmfe&&M&. i fziZm 1 4 C/TL^ISRIHIS (VCSO) 

[0 116] 

is$n-r\ *mn<7)mm\Hx&m\ l z^&BSffix&z> 0 mz.it. ±Mmmm^ 
n^xitm^m^t Lxm^mmmz, m^m&t Lxm^mmmn^w^h^ 
&mi L ®mz-~M^mfxmwLfzo l^l&t^, *§&mi±. Mwmmmizm 

m&\^-m.m-thz\t'h t x%z>o 

[0 117] 

£ h\z.^ &W)famnm%Z<7)^%h-rB S (Broadcast Satell 
i t e) RZfC S (Commercial Satellite) WlM^^M £ 

iff - -T )\y * £fSJf-f & itm^r £ m H U B m<7>mj-m.&R Ort^ Ktfclt 
[0 118] 
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, -^-r^^v k 2 o - n b 2 o 5 <D&M 3 ; &mvi±.Km$Ltz%m%&mm 

K 2 0 I Nb205- 5 0 : 5 0frbK 2 O : Nb205= 6 5 : 3 5Wf|(:* 

-r & z. t & -asm iz & y> , $ k t± itri ej9&&%im$ * mm-t ^tiaot, 

[m 1 1 K 2 0-N b 2 0 5 -x^*tlffiBlo 

[m2] m^m^-m^m^m^h^ e ^mum^mLtzt^, k n b o 
3 «m l , mm a k jtiNffl k j&^-r *i * - t *^i-«3Biao 
[0 3] tzisiiz-* fm * i ) a ^ H B a?sM^Mit^^co^ 1 on 

[m4] *5kwtz&tfz>-*7m* x ) * j*%.m&mwk<r>n&%m<nn 1 <om 

ffi&mz&^x&mzti* RHHED^->, 
[05] n it * - * rmij a #i§ H B H »m^M^?*co g 1 

»^JC^^T. 8 5 0t;-C«lIgO*^ (a) , ^Z>m& (b) T 
W h fitz K N b Os^b^IIOXIS^^ * - > 0 

[0 6] *»WU*3»t*-^nft* 'J ^Af|S B E H HOMMOf 
illi:i3^T||?,ti/;II^IISEM?I„ 

[0 8] *^^i3tta-^ym* 'J ->A#|S H H H ^(r)M^S(7)^2<7)m 

[010] **wu45tt&-*7ii* >; vAM^&gkmmvmykJj&vmsv 
mmfrnzm-rmmmo 
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[gnu *§£wiz&i,f2>mmw&Wim+<vm3 <r>mMMm^-fmmm 0 
[m 1 4 ] ^0^^^w^o^M?#t»^?- (mwL&%m&) ^vcso 

(Voltage Controlled S AW Osci 1 lator :1 
ffiflflJ^SAWSHSSS) Kt£fflLfc-tt£jFl-Elo (a) »±, iUBiilfEk (b) 

[Ell 5] PLLEj^O^^^^-t-rn^^Hlo 

[m 1 6 ] MH|(7)-iMi(ai,i^iii^(7)i^i^^^trD ? ^ 

m c 

ioo -^r^^';^A^ B H H aiM 

200 -*-ra** v * a^^ii 

300 -^"r»*';^A#jgaaiit 

4 0 0 

500 

6 0 0 

I 0 0 0 «Htf«e« 

II S r T i 0 3 (1 0 0) MsLJfe&Mffi. 
1 2 

13 KNb0 3 fe B H B i 

1 4 K L2 NbO x l 

1 5 K L2 N b O x m 

i 6 

17 a i 

1 8 I DTM^m 
1 9 I DTtI 
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2 1 S i (1 0 0) ^-lt H H a *« 

2 2 Y S Z%—^ 'j 7 rm a 

2 3 Ce02l-^7 7 7fb 

2 4 YBa2Cu30 x |Z^'7 7rl 

2 5 S r T i 0 3 m = ^v "7 r/f 

2 6 mmm 

2 7 KNb0 3 flS H H a i 

2 8 ^fmitm 

2 9 K1.2N b O x g 

3 0 mm 

3 1 Tk&mm. 

3 2 7 

3 3 SrTi03llA7 7 7| 

3 4 30#91g 

3 5 KNb0 3 ^ B B B i 

3 6 K L2 NbO x e 

3 7 

4 1 I DTti 

4 2 IDTIft 
4 3 «t## 

4 4 P£^*t 

4 5 mmWLf&tt 

4 6 

5 1 I DT1I 

5 2 IDTSI 
5 3 I D Tfg 
5 4 ft @ 

5 5 JroT" 

6 1 
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6 2 I C 

6 3 mte&ikmm 

6 4 ft^S 

6 5 I D Tig 

6 6 

6 7 7 >f 

6 8 7 >f 

7 0 

7 1 fir*IJt<K£l 

7 2 ©«7>r;i'* 

7 3 ftfeff 

7 4 VCO 

8 0 3sf5§? 

8 1 ^flf^MHIj® 
8 2 

8 3 min y i & 9 

8 4 £«m:ft*tfffi3? 

8 5 

86 7>ft 

8 7 fg:*l^^i|)S§f 

8 8 Sit "7 * 

8 9 %:m<*^ 

9 0 SflifMSK 

9 1 ^tssi 

9 2 Jg&&v>-fe-*M-F 

9 3 mm®& 

9 4 x-h/w*m& 

i o i ryf-i- 

1 0 2 
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i o 3 

1 0 4 Htif B gUj^ 

i o 5 mmn 
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[E2] 




KNb0 3 C C 3K20'Nb 2 0 5 



(±4 plt^'T <S V 0 O 
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[0 3] 

a 




11 



b 





d 



e 
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[05] 



(a) 



.-.10000 



O:KNb0^ X:&*g 



.3 1000 -0l~ 




100 -IBt 



(b) 



10000 



^ 1000 



[16] 



CO 



20 30 40 50 60 70 80 

2Theta(deg) 




CO 



20 30 40 50 60 70 
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IEI7] 





mm 




13 
12 

u 
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^ u 9 ^ d u 8 
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[12 81 

a 



b 
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30 
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29 



BBBBSBBBBaBBB&BB&Biiss@&BBB&giBaBB@3SB&£^Bi 

S£&BBfg&&BB&&BBBBB«&53B3BBB&i&l£BBBBBSBBB&&Bl» 
BBBBBBBBBBBS£^eB&SBBB8Bg3&BBBBBB&BBigB&Ba8 
BBBBBBBBBBBBB^BBSBBBBBBBBBBBBBaBBBBBBBBB 



f 



25 
24 
23 
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•27 
-26 
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BSBB&S&BBSB8BB@3BB«&BBB&&HBBBB5SBB&g 
BBBB^^^^BBBBBBBISBBBBBBBBB^BBBBBB^g 
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